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0 Control panel for household appliances. 

0 Universal-type control panel (1) for household 
appliances, comprising an electronic control device 
(4) in which operational programmes assodated with 
respective household appliances of different nature 
are stored, said control device (4) having a driver 
input (5) that receives control signals from a push- 
button unit (2). and having also an output (7) that 
drives with appropriate command signals the oper- 
ational elements (9) of a given household appliance 
(16). Said control device (4) further comprises selec- 



tion inputs (6) that are driven by decoder means (10) 
with appropriate selection signals corresponding to 
interchangeable encoding means (23, 24) associated 
with said given household appliance. The electronic 
control device (4) is adapted to generate at the 
output (7) driving signals corresponding to an oper- 
ational programme which, as a response to the com- 
bination of selection and command signals, is se- 
lected from the stored programmes and is possibly 
adjusted. 
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This invention relates to a universal-type con- 
trol panel for electronically controlled household 
appliances. 

Control panels for household appliances are 
known, for instance as disclosed in DE-U-8 232 
951, to have their front side so arranged as to t>e 
capable of accomodating interchangeable decorat- 
ing panels. Such a design solution enables the 
control board of a household appliance to be varied 
at will in its aesthetic outlook. However, it does not 
of course enable the same control t>oard to be 
operationally used in different types of household 
appliances without first undergoing substantial 
modifications and adaptations. As a matter of fact, 
each type of househoM appliance (eg. washing 
machine, dishwasher, cooking oven, etc.) Is de- 
signed to carry out different, peculiar operational 
duties and requires, among other things, a cor- 
responding functional arrangement of the control 
devices to be provided on the control t)oard. with 
particular reference to the push-button unit through 
which the user is able to select and/or set the 
various duty cycles or programmes to be canied 
out tyy the appliance. 

It would on the contrary fc»e desirable, and it is 
an object of the present invention, to provide a 
control panel for household appliances that is ca- 
pable of being equally well used operationally, 
without first undergoing any sut)slantial modifica- 
tion, in connection witfi any type of household 
appliance. 

It is a further object of the present invention to 
provide a control panel of the atxyve specified type, 
which is simple to manufacture and is capable of 
t>eing used to give different commands to a house- 
hold appliance while making use of a limited num- 
ber of component parts. 

These and forther aims are reached, according 
to the present invention, in a control panel for 
household appliances which is made to emtxxjy 
the features according to the characteristics set 
forth in the appended claims. 

The features and the advantages of the present 
invention will be more cleariy emphasized by the 
following description, which is given by way of non- 
limiting example with reference to the accompany- 
ing drawings in whk:h: 

- Rgure 1 is a block diagram showing sche- 
matically a prefenred embodiment of the 
present invention; 

- Rgure 2 is a schematical view of a compo- 
nent part of the control panel according to the 
present invention; 

- Rgure 3 is a schematical, cross-sectional 
view through the structure of the control pan- 
el, according to a prefonred embodiment of 
the present invention; 



- Rgure 4 is a simplified flow chart illustrating 
some operational phases of the control panel ac- 
cording to a particular embodiment of the present 
invention. 

5 The present invention is based on the gerv- 
orally applying consideration that household appli- 
ances of different type, such as for instance wash- 
ing machines, dishwashers, cooking ovens and 
ranges, whiripool baths, etc., and provided with 

10 electronic control means, substantially comprise a 
microprocessor that is arranged to control the op- 
eration of the various fonctional component parts of 
the appliance and tiiat, as anyone skilled in the art 
is able to appreciate, can be easily pre-set with a 

75 numt)er of different operational programmes whfoh 
can be adapted to the duty peculiarities of the 
different types of household appliances, in particu- 
lar, such programmes can be selected and/or 
modified by means of a push-button control unit 

20 that is capable of driving the microprocessor. 

In the second place, the present invention is 
based on the consideration that push-button control 
units of the so-called "membrane-switch" type, ie. 
push-button units with touch-tnitton type switches, 

25 are largely known, for instance from the disclosure 
in EP-A-0 443 944, that are fonmed by thin dia- 
phragms of plastk: material which are preferably 
transparent and t)6tween which transparent elec- 
trical conductors are provided. 

30 In general, such push-button control units may 
t>e either of a digital or an analog type. Analog 
push-button units deliver output signals that contain 
information comprising the coordinates of the point 
where pressure is t>eing exerted; digital pusft-but- 

35 ton units comprise a series of buttons, or keys, that 
may for instance be given a matrix arrangement, 
and deliver output signals containing information 
relating to the buttons or keys that are being ac- 
toated. 

40 Refenring now to Rgure 1, it can be noticed 
that the control panel is indicated generally with the 
reference numeral 1 and comprises a memt>rane 
switoh type push-button or keyboard unit 2, whfoh 
is preferably transparent and is adapted to drive 

45 with appropriate command signals, through an in- 
terface 3, an electronic control device 4. Said com- 
mand signals contain, in a coded form, all informa- 
tion relating to the t)uttons of the push-button unit 2 
that are actuated to select the various operational 

50 programmes of a household appliance (not shown 
in Rgure 1) and/or to set some process parameters 
thereof, as it will k>e descrit)ed more in detail for- 
ther on. 

The electronic control device 4 may for in- 
55 stance comprise a Motorola 68HC11 microproces- 
sor, with at least a driver input 5, to which the 
command signals issuing from the push-button 
control unit 2 are applied, as well as at least an 
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enable input 6 and at least an output 7. The latter 
(schematically shown as a single output) Is adapted 
to drive the main actuators (represented in a gen- 
eral way with the reference numeral 9) in a house- 
hold appliance through respective interfaces that 
are schematically represented with the reference 
numeral 8. 

In a way that anyone skilled in the art may 
easily understand, said electronic control device 4 
is pre-set with a numk)er of different operational 
programmes, or different groups of operational pro- 
grammes, that are capable of being selected and 
possibly adjusted or fine-tuned in accordance with 
the command signals being sent to the driver input 
5. As it will be explained more in detail further on, 
each group of selectable operational programmes 
may be correlated to a respective different type of 
household appliance, such as for instance a wrash- 
ing machine, a dishwasher, a cooking oven or 
range, a whiripool bath and the like. In this connec- 
tion, the electronic control device 4 is further pre- 
arranged so as to be capable of associating the 
command signals received at the driver input 5, 
according to a corresponding coded selection sig- 
nal received at the input 6, with one of the above 
mentioned selectable operational programmes or 
groups of selectable operational programmes. This 
may for Instance mean that in a partknilar embodi- 
ment of the present invention the selection signal 
at the input 6 of the electronic control device 4 will 
determine which one of the various groups of pre- 
set operational programmes Is to be associated 
with tfie command signals arriving at the input 5. 
Furthermore, the command signals will detenmine 
which operational programme (among the ones in 
the group of programmes selected) is to be carried 
out by the appliance under the control of the elec- 
tronic control device 4. In other words, following 
conditions arise each time: 

a) The selection signal at the input 6 is indica- 
tive of the type of household appliance on which 
the control panel according to the present inven- 
tion is mounted; accordingly, the actuators 9 will 
therefore be the main functional elements of 
said household appliance; 

b) The command signals at the input 5 deter- 
mine the selection and/or the adjustment of a 
corresponding operational programme pertaining 
to the type of household appliance represented 
by the selection signal; 

c) In response to said selection and command 
signals, the electronic control device 4 gen- 
erates at its output 7 a series of actuation sig- 
nals to drive the actuators 9 of the household 
appliance so as to enable the selected oper- 
ational programme to be carried out correspond- 
ingly. 



According to a simpler emt)odiment of the 
present Invention, which will be described further 
on. the control panel according to the present in- 
vention may be used in connection with a single 

5 type of household appliance associated with a 
group of selectable operational programmes 
(and/or process parameters thereof), so as to en- 
able a single push-button unit 2 to control in a 
number of different ways the same type of house- 

10 hold appliance. 

Referring to Rgure 1, it can be noticed that tiie 
electronic control device 4 is provided with a cer- 
tain number (four, in the described example) of 
selection inputs 6, each one of them being oon- 

75 nected to a corresponding output of a decoder 
means 10 associated with the push-tMitton control 
unit 2. 

In a preferred way, but not exclusively, said 
decoder means 10 comprises a plurality of photo- 

20 switches 11, each one of them driving a corre- 
sponding selection output 6 through a coded sig- 
nal, such as for instance a binary coded signal. As 
shown in Rgure 2. the photo-switches 1 1 may for 
instance be of the TLP800A type marketed by 

25 Toshit»a. each one of them comprising a LED 12 
adapted to transmit infrared rays to a therewith 
associated phototransistor 13 through a recess 14, 
or similar provision, provided in a support structure 
15. 

30 The preferred mechanical structure of the con- 
trol panel 1 is illusti'ated in Rgure 3. where said 
control panel, as installed on the upper portion of 
the front side of a househokJ appliance 16, is 
shown in its cross-section in correspondence of the 

as push-button control unit 2. For the sake of descrip- 
tive simplicity, the electrical connections of the 
control panel 1 to the functional elements located 
in the household appliance 16 are not sftown in 
Rgure 3. 

40 The control panel 1 comprises a kx)x-like sup- 
port structure 17 (having a suk>stantially C-shaped 
cross-sectional profile) in which the push-button 
unit 2 and the decoder means 10 are located in a 
substantially side-by-side arrangement as shown in 

45 Rgure 1. More specifically, said box-like support 
17 is enclosed frontally by a flexible, transparent 
protective film 18, behind which a multi-layer struc- 
ture extends toward the rear side of the support 17, 
said multi-layer structure comprising in the given 

50 order the push-button unit 2, which is of the afore 
described transparent membrane keyboard type; a 
layer 19 of trasparent plastics performing a stiffen- 
ing task; and a slit 20 extending in correspondence 
of the decoder means 10, where it communicates 

55 with the recesses 14 of the photo-switches 11. The 
control panel is further associated with at least a 
card 21 (Rgure 1) which may for instance be made 
of paper or plastics. 
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Said card 21 is adapted to be inserted in said 
slit 20 of the control panel and comprises sut>stan- 
tially a main portion 22 and a terminal side portion 
provided with encoding means 23. 24 adapted to 
co-operate with the recesses 14 of the photo- 
switches 11. In the particular emtxxJiment of the 
present Invention being described, said encoding 
means comprise, for each photo-switch 11. either 
an area 23 that is transparent to infrared rays (for 
instance, an aperture made in the card 21) or an 
opaque area 24 adapted to intercept the infrared 
rays (for instance, a non-punched area of the card 
21). Now, it is fully app>arent that, by varying the 
arrangement of the encoding means 23, 24 along 
the edge of the card (as It can be seen in Figure 1 
when comparing the card 21 with an altemative 
card 210), also the logic signals generated by the 
phototransistors 13. ie. the selection signals applied 
to the inputs 6 of the electronic control device 4. 
will undergo a corresponding variation, Ie. they will 
change accordingly. 

As a consequence, when a card 21 (or 210) is 
inserted in the slit 20. the inputs 6 of the electronic 
control device 4 are automatically driven with cod- 
ed selection signals that enable the same elec- 
tronic control device to detect a pre-determined 
operational condition. As it has already been men- 
tioned, such an operational condition may corre- 
spond to a defined type of household appliance 
(such as for instance a washing machine, instead 
of a dishwasher or a cooking oven); altematively. 
the operational programme of a given household 
appliance can be set In a different way. ie. can be 
modified in its process parameters, as it will be 
explained further on. 

In any case, anyone skilled in the art will t>6 
able to appreciate that the afore cited encoding 
means 23, 24, as well as the respective decoder 
means 10, may be of any other different type 
suitable to this purpose. For instance, they may 
comprise reflection-type optical devices, or simple 
electrical contacts connectable to metallized areas 
or the like. 

In correspondence of its main portion 22. the 
card 21 carries, imprinted on its front surface 
(visible to the user through the transparent film 18 
and the transparent memt>rane push-button unit 2). 
graphical markings and indications that are posi- 
tioned exactiy in correspondence of the respective 
buttons or keys of said push-button unit 2 when the 
card is inserted in position in tiie slit 20. Therefore, 
the user is able to visually recognize the particular 
purpose or function which each button of the push- 
button unit 2 is assigned according to the different 
card 21 or 210 being actually used, ie. according to 
the operational programme, or group of operational 
programmes, that the electronic control device 4, 
selects on the basis of the coded signals it re- 



ceives at its Inputs 6. 

in a particular embodiment of the present in- 
vention, inserting a card 21 in the slit 20 causes for 
example the electronic control device 4 to t>e spe- 

5 dally pre-set, in response to the corresponding 
selection signals received at its inputs 6. for carry- 
ing out (in a way that anyone skilled in the art may 
be able to easily understand on the basis of the 
teachings of the present invention) operational pro- 

10 grammes that are typical of such a household 
appliance as a washing machine. Such operational 
programmes may be selected and/or set by press- 
ing or actuating the buttons in the push-button unit 
2 in accordance with the indications appearing on 

IS the card 21. 

In the particular example illustrated in Figure 1. 
operational programmes numt>ered from 1 to 9 can 
be selected; the so-called "saving option" can be 
included in the selected programme; the water 

20 filling levels in the washing tub of the machine can 
be varied; the various start, stop, pause, end-of- 
programme. etc. buttons can be actuated to start, 
stop, etc. the on-going programme. In a per se 
known manner, tiie output 7 of the electronic con- 

25 trol device 4 drives the actuators 9 of the machine 
with actuation signals corresponding to boih the 
particular type of household appliance being asso- 
ciated to the card 21 and the programme selected 
through the push-button unit 2. 

30 Altematively, a card 210 (of which only the 
contour is shown in Rgure 1) may be used, which 
is provided with encoding means 23, 24 for associ- 
ation to a different household appliance, such as 
for Instance a dishwasher. Accordingly, the de- 

35 coder means 10 will drive the selection inputs 6 of 
the electronic control device 4 with coded signals 
that are effective in letting said electronic control 
device be pre-set for carrying out such operational 
programmes as are typical of a dishwasher. 

40 In a similar way as descrik)ed in connection 
with the afore considered case, such operational 
programmes will be capable of being selected 
and/or set by actuation the buttons In the push- 
button unit 2 according to the relevant indications 

45 appearing on the card 210. It will be appreciated 
that the indications imprinted on each card 21, 210. 
etc. may be of a different kind and/or may be given 
a different anrangement in accordance to the pecu- 
liarities of tiie household appliance to which tiie 

50 card refers. 

Rgure 4 shov^ schematically a flow chart illus- 
trating how the electronic control device 4 com- 
bines with the decoder means 10 to select the 
afore cited groups of different operational pre- 
ss grammes according to which one of the different 
cards 21, 210, etc. is used. 

Based on the above description, a furttier basic 
advantage of the present invention is now fully 
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apparent the control panel 1, as comprising an 
electronic control device 4 that is arranged to store 
various groups of selectable operationaJ pro- 
grammes, can be manufactured on a mass-produc- 
tion scale, since It can t)e used "universally" in 
connection with household appliances of different 
type. As a matter of fact, all that is required to 
apply the control panel 1 to a given type of house- 
hold appliance 16, is inserting in the slit 20 a card 
21 (or 210) specially pre-arranged for that type of 
household appliance. TTie resuHing simplification in 
manufacturing the panels on an industrial scale, as 
well as the economic benefits connected therewith, 
are fully apparent 

Sut>slantialty similar performance capabilities 
can be achieved through the use of a push-button 
unit 2 of some different type, such as for instance a 
substantially traditional, norv-transparent type. In 
this case, the graphical indications relating to the 
function of the buttons of the push-button unit shall 
not be imprinted on each card 21, 210, etc., t>ut 
shall on the contrary be provided on the outer front 
surface of the push-button unit itself. This variant 
enables more traditional, cheaper component parts 
to be used, while however limiting the practical use 
flexibility of the whole control panel. In any case, 
the control panel 1 can be conveniently be pre- 
assembled separately from the respective house- 
hold appliance, with resulting advantages as far as 
manufacturing and/or servicing are concerned. 

In a further embodiment of the present inven- 
tion, which is actually simpler than the atx>ve de- 
scribed one, the control panel 1 is adapted to be 
solely applied to ttte same type of household appli- 
ance, such as for instance washing machines, 
which may be manufactured in various different 
models having different performance capabilities 
and profiles. With particular reference to Rgure 1, 
it can be noticed how in such a case each card 21, 
210, etc. can t>e associated to a respective model 
of the same type of household appliance, while the 
electronic control device 4 can be pre-set to select, 
in response to the coded signals received at its 
inputs 6, a respective operational programme 
stored therein. Based on the characteristics of the 
encoding means 23. 24 of the card being used, the 
above mentioned operational programme thus se- 
lected will automatically be corresponding to the 
model of household appliance that is conrelated to 
the same card, while at least some of its process 
parameters will be able to be changed or adjusted 
by actuating the tMittons in the push-button unit 2 
according to the visual indications appearing on the 
card. In the case of a washing machine, for in- 
stance, such process parameters of a selected 
programme as the temperature of the washing li- 
quor, the level of the rinse water, the spin-extrac- 
tion speed, etc. can be adjusted correspondingly. 



In any case, for each different card inserted in the 
slit 20 of the control panel 1, each button of ftte 
push-button unit 2 may be assigned a different 
function or purpose. The considerable potential in 
5 terms of functional flexibility of the control panel 
according to the present invention is therefore quite 
apparent. 

The afore described control panel may of 
course t>e the subject of a numt)er of modifications 

10 considered to be appropriate witiiout departing 
from the scope of the present invention, as limited 
only by the scope of the appended claims. For 
instance, anyone skilled in the art will, on the basis 
of the teachings of this invention, quite easily ap- 

75 predate that the two afore described embodiments 
may be combined with each other in such a way 
that the use of a particular card 21. 210, etc. may 
enable the user to select, and possibly also adjust, 
operational programmes that are not only appro- 

20 priate to a particular type of household appliance, 
but also to a particular model of such a type of 
household appliance. 

Claims 

25 

1. Control panel for household appliances, com- 
prising electronic control means (4) in which a 
plurality of operational programmes associated 
with respective different household appliances 

30 are stored, said electronic control means (4) 
having at least a driver Input (5) anranged to be 
fed with command signals from a push-button 
unit (2), and having further at least an output 
(7) arranged to drive with actuation signals ttie 

35 main operational elements (9) of a given 
household appliance (16), characterized In 
that said electronic control means (4) further 
comprise at least a selection input (6) arranged 
to be driven by decoder means (10) with se- 

40 lection signals corresponding to interchange- 
able encoding means (23, 24) assodated to 
said given household appliance, said electronic 
control means (4) being adapted to generate at 
said output (7) actuation signals corresponding 

45 to an operational programme which is selected 
among said stored programmes, and possibly 
adjusted, in response to the combination of 
said selection signals and said command sig- 
nals. 

50 

2. Control panel according to claim 1 . wherein the 
operational programmes stored in the elec- 
tronic control means (4) are assodated to 
household appliances of different type, char- 

55 acterized In that said interchangeable encod- 
ing means (23, 24) are associated to a house- 
hold appliance (16) of a given type, said selec- 
tion signals being indicative of said given type 
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of household appliance, and said command means (4). 

signals being indicative of one of the stored 

operational programmes associated to said 

given type of household appliance and/or of 

respective process parameters of the oper- 5 

ational programme selected. 

Control panel according to claim 1 , wherein the 
operational programmes stored in the elec- 
tronic control means (4) are associated to dif- io 
ferent models of household appliances of the 
same type, characterized In that said encod- 
ing means (23, 24) are associated to a given 
model of household appliance (16) , said se- 
lection signals t)elng indicative of said given is 
model of household appliance, and said com- 
mand signals t>eing indicative of respective 
process parameters of the operational pro- 
gramme selected. 

20 

Ck)ntrol panel according to claim 1 . character- 
ized in that said push-button unit (2) and said 
decoder means (10) are nnounted in a substan- 
tially side-by-side arrangement on a t)ox-like 
support structure (17) provided with a slit (20) 2S 
adapted to accomodate at least an inter- 
changeable card (21; 210) provided with said 
encoding means (23, 24). In such a position as 
to enable said encoding means to co-operate 
with said decoder means (10). so 

Control panel according to claim 4. wherein 
said push-button unit (2) is of the flexll^le trans- 
parent membrane type, characterized In that 
said push-button unit (2) is mounted on said 35 
support structure (17) in a position lying over 
said slit (20), said card (21; 210) comprising 
both a side portion provided with said encod- 
ing means (23, 24) and a main portion (22) in 
correspondence of which graphical indications 4o 
are provided that, when said card is inserted in 
the slit (20), are visible through said transpar- 
ent memk)rane to indicate the function or pur- 
pose of each button in the push-button unit (2). 



Control panel according to claim 4, character- 
ized in that said encoding means (23, 24) and 
said decoder nneans (10) are of an optical 
type. 



45 



50 



Control panel according to claim 6, character- 
ized in that said encoding means comprise at 
least a transparent area (23) and/or at least an 
opaque area (24) provided on said card (21; 
210) and capable of being detected by a re- ss 
spective photo-switch (11) constituting said de- 
coder means (10) and adapted to drive said 
selection input (6) of the electronic control 
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